ABSTRACT Out of a total of 79 employees at a factory making vanadium pentoxide from magnetite ore 63 were investigated by respiratory questionnaire, chest radiography, and tests of ventilatory function. The findings were compared with a reference group of 63 men, matched for age (to within two years) and for smoking habit (to within five cigarettes daily) selected from workers at a magnetite ore mine. Analysis of the ventilation tests showed no significant differences between the reference group and the men exposed to low concentrations of vanadium (0-01-0-04 mg/m3), despite previous exposure for an average of 11 years to concentrations in the range of 0 1 to 3 9 mg/m3. Complaint of wheezing was significantly more common among the workers exposed to vanadium than among their referents, but there were no other subjective differences between the groups. Localised fibrotic foci were reported in the radiographs of four reference cases and two men exposed to vanadium, but there were no cases of pneumoconiosis in either group.
The world production of vanadium was about 35 000 tons in 1975. The largest producers were South Africa, the United States, the Soviet Union, Finland, Namibia, Norway, and Chile. Vanadium is commonly separated from carnotite and titanomagnetite ores. It is used in the steel industry as an alloy substance to improve the properties of steel, as well as in the chemical industry as a catalyst. Exposure to vanadium is possible during the different stages of its separation, in the steel industry, and in certain branches of the chemical industry. It may also occur when oil-or gas-fired boilers are being cleaned or repairedl 2 as some oils contain vanadium.
Vanadium enters the body mainly through the lungs, and is excreted in the urine and also, to a minor degree, in the faeces.3 4 The metabolic effects of vanadium are probably due to its oxidising capacity.5 The symptoms of vanadium poisoningl 3 [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Table 1 shows the concentrations of vanadium dust in the factory before this study. They have been determined from the total amount of dust collected during 1-3 hours. In the dustiest areas the concentration of vanadium in the air exceeded or equalled the threshold limit value (TLV) recommended by the American Conference of Governmental Industrial Hygienists. '6 This case-control study examines the possible effects of vanadium exposure on ventilatory function, findings in chest radiographs, and respiratory symptoms in the workers of the vanadium factory.
Population and methods
The exposed population consisted of 63 men, who were process workers, repairmen, foremen, and laboratory workers in the vanadium factory. Every man who had worked in the vanadium factory for at least four months was selected for examination, but those on holiday or sick leave at that time were not seen. The reference group of 63 men was chosen 363 
DUST CONCENTRATIONS
The concentration of vanadium in the air (table 4) was lower at the time of this survey than in the previous analyses (table 1) . The respirable fraction of the There were no significant differences between the ventilatory measurements of the exposed workers and those of their referents (t = 0 09, p > 0-1 for FEV1 and t = 0 01, p > 0 1 for FVC, DF = 110). Regression analysis showed no significant correlation (p > 0 1) between FEV1 and duration of exposure to vanadium dust.
CHEST RADIOGRAPHS
Two men of the exposed group and four men of the reference group had localised fibrotic foci. The remainder had essentially normal chest radiographs.
RESPIRATORY SYMPTOMS
The exposed men had significantly more wheezing than the referents (table 5) . There were no significant differences, however, in the prevalence of nasal catarrh, cough, phlegm, or other respiratory symptoms. 
